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Abstract
Purpose. TE-sports enthusiasts are individuals who engage in electronic sports, using devices such as smartphones, computers, 
and consoles to train and compete. Excessive device use and poor posture can lead to headaches, with a global prevalence 
of 47%. This study analysed the contributions of digital gaming addiction levels, playtime, and craniovertebral angle to headache 
symptoms in E-sports enthusiasts. It also analysed headache profiles based on the type of devices used: smartphones, computers, 
and consoles.
Methods. A cross-sectional study with a non-probability sampling method was conducted using the accidental sampling 
technique. Data were collected from 342 E-sports enthusiasts who met the inclusion criteria. Digital gaming addiction was 
measured using the Video Game Addiction Test, playtime was classified based on daily playtime, and the craniovertebral 
angle (CVA) was measured using the Kinovea application.
Results. Digital gaming addiction (p = 0.001) and CVA (p = 0.004) showed significant correlations with headache symptoms, 
while playtime did not show a significant correlation (p = 0.511). Ordinal regression analysis showed that the level of addiction 
and CVA contributed 13.3% to headaches, with 86.7% being influenced by other factors not studied. 
Conclusions. Levels of Digital Gaming Addiction and normal CVA correlate with headache symptoms in E-sports enthusiasts, 
while low playtime has no effect on the correlation of headache symptoms in E-sports enthusiasts. These findings highlight 
the importance of monitoring gaming habits and head posture among E-sports enthusiasts to prevent headaches and enhance 
performanc.
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Introduction

Online gaming is an Internet-based activity using 
electronic devices such as smartphones, computers, or 
laptops, enjoyed by people of all ages, including chil-
dren, teenagers, and adults [1]. ‘E-sports enthusiasts’ 
does not refer to gaming competitions, but to the indi-
viduals who are passionate about or engaged in them. 
These athletes typically practice or compete using 
smartphones and have injury profiles similar to office 
workers due to prolonged sitting. Professional E-sports 
athletes often train 4–10 hours daily, with extended 
hours during tournaments reaching 8–10 hours [2].

According to the Indonesian Internet Service Pro-
viders Association (APJII) 2021–2022 survey, 77.02% 
of Indonesians, or approximately 210.03 million peo-

ple, have access to the Internet, placing Indonesia among 
the top 20 countries for Internet usage in gaming. In 
2022, 89.03% of Indonesians were smartphone users, 
with 83.48% being Internet users, and 19% of smart-
phone users were E-sports enthusiasts. According to 
Wahyuni and Putra [1], in 2018, Indonesia ranked 
among the top 4 countries globally with over 100 mil-
lion active smartphone users. Research by Arthamevia 
et al. [3], based on a 2021 digital report, shows that 60.2% 
of gaming activities in Indonesia were conducted via 
smartphone, with an average usage of 1 h and 16 min 
per day for gaming.

Digital gaming addiction has negative impacts, in-
cluding laziness in completing tasks and discomfort 
when not playing, which can lead to abusive behaviour 
in some individuals [1]. Excessive smartphone use in-
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creases dopamine levels, posing health risks [4]. Pro-
longed smartphone use causes addiction and several is-
sues for physical, psychological, social, familial, and 
educational issues [5].

Headache is an uncomfortable sensation in the head, 
occurring unilaterally or bilaterally, and may radiate 
to the face, eyes, jaw, and neck. The World Health Or-
ganization (WHO) reports that the global prevalence 
of headaches is 47%, with the highest proportion caused 
by tension-type headaches (38%), followed by migraines 
(10%) and chronic headaches (3%) [6]. Data indicate 
that 40% of adults aged 18–65 years experience head-
aches. E-sports enthusiasts with playtimes exceeding 
6 h force their brains and eyes to work harder, increas-
ing the risk of headaches [4].

Headaches are prevalent among and E-sports enthu-
siasts due to prolonged fixed head positions, prolonged 
static sitting postures, mental stress from competitive 
pressure, and intense focus [7]. E-sports activities, 
which demand physical and mental skills, increase 
enthusiasts’ susceptibility to these headaches.

The craniovertebral angle (CVA) is used to evaluate 
head posture. Research shows that a reduced CVA is 
linked to forward head posture (FHP), which can cause 
headaches due to upper cervical ischemia and increased 
posterior cervical muscle tone [8]. FHP also leads to 
neck musculoskeletal tension and pain, further trig-
gering headaches. Studies indicate that weakened 
C1–C3 cervical nerve roots can release irritants into 
joint capsules, ligaments, and the spine, worsening 
symptoms [9]. Additionally, suboccipital muscle pain 
points are closely correlation with referred pain in the 
occipital and temporal regions, emphasising their role 
in the pathophysiology of headaches [10]. Additional 
factors, including anxiety, high radiation exposure, 
and poor posture, are recognised as headache triggers 
by increasing ischemia in the neck and head muscles. 
Static postures, such as prolonged head bowing, can 
aggravate headaches by causing excessive muscle con-
tractions and reduced blood and oxygen flow to the 
brain [4].

The previous study also showed that prolonged 
gaming may increase the risk of headaches when ex-
posed to high radiant light beams. This exposure af-
fects a group of retinal cells, such as rods and cones, 
that are important for light perception and regulating 
sleep cycles. The research results by Rori et al. [7] show 
that neurotransmitters in retinal cells can affect neu-
rons involved in the headache mechanism.

Few studies have found a correlation between dig-
ital gaming addiction, playtime, and CVA with head-
ache symptoms in E-sports enthusiasts. A previous 

study only focused on smartphone addiction in E-sports 
enthusiasts; few studies highlight how smartphone 
addiction and playtime can be related to headaches in 
E-sports enthusiasts. This study also examined types 
of devices other than smartphones, such as computers 
and consoles, and specifically explored the correlation 
between CVA and headaches, whereas research from 
previous studies only discusses the correlation between 
CVA and neck pain [11]. Therefore, the aim of this 
study is to determine the correlation between digital 
gaming addiction, playtime, and CVA with headache 
symptoms in E-sports enthusiasts. This research is ex-
pected to be baseline data to form the basis of devel-
oping preventive programs for E-sports enthusiasts and 
training programs to improve performance and pre-
vent injuries.

Material and methods

Research design

This research design is observational research with 
a cross-sectional study approach that aims to deter-
mine whether the level of digital gaming addiction, 
playtime, and CVA contribute to headache symptoms 
in E-sports enthusiasts.

The variable consists of the dependent variable, 
headache symptoms, and the independent variables, 
digital gaming addiction, playtime, and CVA.

Sampling

The sampling technique employed in this study was 
non-probability sampling with an accidental sampling 
technique. The population in this study is unknown 
Indonesian E-sports enthusiasts. The sample size in 
this study was determined using the Lemeshow for-
mula, which is commonly used to calculate samples in 
large or unknown populations. In this study, the esti-
mated maximum proportion of events was 30%, with 
a tolerable error rate of 5%. Based on calculations us-
ing the Lemeshow formula, a sample size of 342 re-
spondents was obtained. This number is considered 
sufficient to represent the population and produce 
valid and reliable data. The research was conducted 
off line and online from October to December 2024 
using a virtual platform. A total of 419 E-sports enthu-
siasts expressed an interest in filling out the research 
questionnaire. After going through the data screen-
ing process, 342 respondents who fit the inclusion cri-
teria were obtained (Figure 1).
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Sample criteria

The inclusion criteria in this study are: 16–30 years 
old, male or female, semi-professional, professional or 
amateur who play video games  1 hour/day, actively 
playing video games > 6 months, and willing to become 
respondents. Exclusion criteria in this study included 
a previous history of musculoskeletal injury to the fin-
gers, wrists, hands, elbows, shoulders, or back in the 
last < 6 months that were not related to gaming activi-
ties and having other medical disorders that may af-
fect the results of the study, such as neurological dis-
orders like carpal tunnel syndrome, and wrist drop 
and autoimmune diseases.

Operational definition of variables

Headache is a common condition characterised by 
facial, neck, and head pain. Its severity can be meas-
ured with the Headache Disability Inventory (HDI): 
mild (0–20), moderate (21–40), severe (41–60), and very 
severe (61–100). Digital gaming addiction is the depend-
ence on using smartphones excessively and is assessed 
with the Video Game Addiction Test (VGAT): not ad-
dictive (0–14), less productive (15–29), moderate (30–
42), and severe (43–54). Playtime is the length of time 
it is used to play online games [12]. This measurement 
is classified into low playtime (< 3 h), moderate (3–7 h), 

and long (> 7 h) by asking the question ‘How long do 
you play games in a day?’ [12]. The CVA is the angle 
between the head and neck, measured using photo-
graphs analysed with the Kinovea software (Figure 2). 
Measurements were conducted by the assessor rath-
er than the participant to ensure consistency and ac-
curacy.

Figure 1. Flow chart diagram for research sampling

–	 vertical arrow ( ) : sequence or stages of the process from the beginning 
to the end of the research sampling

–	 horizontal arrow ( ) : Indicates branching that leads to a specific outcome 
or decision within a single stage

Figure 2. Illustration of individual gaming posture 
measurement based on primary data,  

using the Kinovea application
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The measurement of CVA in this study was carried 
out using the lateral photographs-based posture analy-
sis method using the Kinovea application. The data 
collection procedure was conducted as follows:

1. Participants are asked to stand or sit in a neutral 
and relaxed position with their gaze straight ahead and 
to relax their shoulders to prevent tension that could 
affect the measurement.

2. A digital camera was positioned laterally at a fixed 
distance of 1.5 metres and a height corresponding to 
the participant’s tragus to capture sagittal views of the 
participant’s head and neck [13].

3. The photographs were then analysed in Kinovea 
to determine the angle between the horizontal line at 
the spinous process of the C7 and the line extending 
to the tragus of the ear. The classifications used were 
normal (  50°), mild (45.5–49.9°), and moderate-se-
vere (< 45.5°).

An illustration of the individual playing posture 
measurement settings can be seen in Figure 1. This 
study also evaluated differences in headache symp-
toms between smartphone, computer, and console 
users without measuring a direct correlation between 
the type of device used and headache symptoms.

Data analysis

This research data analysis employed IBM SPSS 
Statistics version 30 to conduct univariate analyses to 
determine descriptive data, bivariate analysis using 
Spearman’s rank correlation test to determine the cor-
relation between the independent variables and the 
dependent variable, and multivariate analysis with 

ordinal regression test to determine the contribution 
of the independent variables that correlate with the de-
pendent variable.

Results

This study aims to determine whether the level of 
digital gaming addiction, playing time, and CVA con-
tribute to the occurrence of headache symptoms in 
E-sports enthusiasts. The flowchart in Figure 1 pro-
vides a visual representation of the assessment of the 
respondents’ eligibility for this study as a guide for con-
ducting the statistical analysis of the subjects who 
completed the research stages’.

During the initial recruitment phase, which com-
menced on 7 October 2024, a total of 419 people were 
evaluated for eligibility to participate in the study. Of 
these, 23 people were eliminated because 22 people did 
not meet the criterion of playing duration of at least 
one hour per day, and one person refused to partici-
pate, leaving 396 people who met the inclusion criteria. 
The inclusion criteria included ages between 18 and 
30 years old and actively involved in esports gaming 
activities with a minimum duration of one hour per day. 
Following the data validation process, 54 participants 
were excluded due to incomplete or inconsistent data 
with the research instrument. As a result, 342 partici-
pants with complete and valid data were included in the 
final analysis and proceeded to the follow-up stage of 
the study.

The demographic characteristics of the respond-
ents are summarised in Table 1. In this study, a total 
of 342 E-sports enthusiasts who met the inclusion cri-

Table 1. Demographic characteristics of respondents

Variable Category n (%) Minimum Maximum Median Mean SD

Age
18–20 253 74.0

16 27 20.00 19.32 1.87321–25 87 25.4
26–30 2 0.6

E-sports 
participation

amateur 245 71.6
NA NA NA NA NAsemi-professional 75 21.9

professional 22 6.4

Duration of 
engagement

 6 months 68 19.9
NA NA NA NA NA 2 years 99 28.9

 5 years 175 51.2

Device
smartphone 273 79.8

NA NA NA NA NAcomputer 48 14.0
console 21 6.1

Gender
male 230 67.3

NA NA NA NA NA
female 112 32.7

NA – not applicable
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Table 2. Statistics on descriptive characteristics of respondents

Variable Category n (%) Minimum Maximum Median Mean SD

Digital gaming 
addiction

0–14 99 28.9

0 48 20.00 19.04 9.221
15–29 193 56.4
30–42 46 13.5
43–56 4 1.2

Playtime (h/day)
< 3 h 157 45.9

1.0 12.0 3.000 2.940 1.7753–7 h 173 50.6
> 7 h 12 3.5

CVA
 50° 204 59.6

40 60 50.850 51.110 4.603045.5–49.9° 94 27.5
< 45° 44 12.9

Headache

0–20 131 38.3

0 72 26.00 27.05 17.926
21–40 122 35.7
41–60 81 23.7
61–100 8 2.3

Digital gaming addiction: no 0–14, unproductive 15–29, have a moderate level 30–42, severe 43–54  
Playtime: low: < 3 h, medium: 3–7 h, long: > 7 h  
CVA – craniovertebral angle: regular  50°, mild 45.5–49.9°, moderate-to-severe < 45.5° 
Headache: mild 0–20, moderate 21–40, severe 41–60, very severe 61–100

Table 3. Bivariate, regression, Kruskal–Wallis, and post-hoc analysis

Variable

Headache

Spearman correlation ordinal regression

sig. (p) r sig. (p) pseudo R2

Digital gaming addiction 0.001 0.357 0.001
0.001 13.3%Playtime (h/day) 0.511 –0.036 –

CVA 0.004 –0.155 0.078

Variable
n Kruskal–Wallis post-hoc

sig. sig.

Device
console vs smartphone 21 0.279

0.419
0.977

0.247computer vs console 48
smartphone vs computer 273

Duration of engagement
 6 months vs  2 years 68 0.327

0.508
0.392

0.952 2 years vs  5 years 99
 5 years vs  6 months 175

Digital gaming addiction (p = 0.001) and CVA (p = 0.004) were significantly correlated with headache symptoms,  
while playtime was not (p = 0.511). Ordinal regression indicated that these two variables contributed 13.3% to  
headache symptoms. The Kruskal–Wallis test was applied to assess differences in headache symptoms based  
on device type (smartphone, computer, console) and duration of engagement (  6 months,  2 years,  5 years),  
due to the non-normal data distribution. No significant differences were found (device: p = 0.279; duration: p = 0.327). 
Post-hoc analysis confirmed that no pairwise comparisons showed significant differences.
* significant at p < 0.005
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teria were included after completing the research 
questionnaire and passing the data screening pro-
cess. The data was then tested for normality, and the 
results showed that the data was not normally distrib-
uted. There was a significant age difference, with the 
majority of respondents aged 16–20 years (74%, n = 
253), E-sports participation as amateur (recreational) 
(71.6%, n = 245), duration of engagement  5 years 
(51.2%, n = 175), and using mobile devices (79.8%, 
n = 273). The other characteristic of the respondents 
was gender, which was 67.3% male (n = 230) and 32.7% 
female (n = 112).

The descriptive statistics of the respondents are 
summarised in Table 2. Digital gaming addiction in 
most respondents was in the unproductive category 
15–29 (56.4%, n = 193). Playtime in most respondents 
was the low category (< 3 h/day), amounting to (45.9%, 
n = 157), with an average of playing 2 h/day. CVA in 
most respondents was in the regular category (59.6%, 
n = 204), and headache symptoms experienced by re-
spondents were primarily in the mild category (38.3%, 
n = 131).

Based on the results in Table 3, the Bivariate and 
regression analyses showed that digital gaming addic-
tion (p = 0.001) and CVA (p = 0.004) were significantly 
correlated with headache symptoms in E-sports enthu-
siasts, while playtime (p = 0.511) showed no signifi-
cant correlation. Based on the correlation coefficient (r), 
digital gaming addiction had an r-value of 0.357, indi-
cating a moderate positive correlation with headache 
symptoms that was statistically significant. In contrast, 
playtime had an r-value of –0.036, reflecting a weak 
negative correlation that was not statistically signifi-
cant. Meanwhile, CVA showed r = –0.155, indicating 
a weak negative correlation that was statistically sig-
nificant. Although digital gaming addiction and CVA 
demonstrated statistical significance, the strength of 
their correlation remains weak. The results of the ordi-
nal regression test in the Regression Analysis table 
show that the digital gaming addiction variable and 
the CVA, if tested simultaneously, have a significant 
contribution (p = 0.001) of 13.3%. In comparison, the 
remaining contribution of 86.7% is inf luenced by 
other variables not examined in this study. Digital 
gaming addiction contributed the most to this 13.3% 
(p = 0.001) compared to CVA (p = 0.078).

The analysis of differences between groups based 
on the type of device used and engagement duration 
in play activities was conducted using the Kruskal–
Wallis test. The results showed that there was no sig-
nificant difference between the device type groups (p = 
0.279) or the engagement duration groups (p = 0.327) 

on headache symptoms. However, to strengthen the 
analysis, a post-hoc test was conducted. The results of 
the post-hoc test showed that there was no significant 
difference between each pair of groups, either in device 
type (smartphone vs computer, p = 0.977; computer 
vs console, p = 0.419; smartphone vs console, p = 0.247) 
or in length of engagement (  6 months vs  2 years, 
p = 0.952;  2 years vs  5 years, p = 0.508;  5 years 
vs  6 months, p = 0.392). This indicates that neither 
the device type nor duration of engagement made a sig-
nificant difference to the headache symptoms expe-
rienced by respondents. Overall, the results of this study 
suggest that the level of digital gaming addiction and 
head posture (CVA) have an important role in head-
ache symptoms, while the duration of play, device type, 
and duration of engagement did not show statistically 
significant relationships or differences.

Detrended normal Q–Q plots of playtime  
distribution, digital gaming addiction  
distribution, craniovertebral angle (CVA)  
distribution, headache distribution

Based on primary data from the statistical analysis, 
the following results were obtained: Figure 3 [distri-

Figure 3. Category: digital gaming addiction distribution
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Figure 6. Category: craniovertebral angle distribution

Figure 5. Category: headache distribution

Detrended normal Q-Q plot of craniovertebral
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bution of digital gaming addiction levels (digital gam-
ing addiction distribution)] – this figure illustrates the 
distribution of digital gaming addiction levels among 
respondents based on VGAT scores; most respondents 
fall into the ‘less productive’ category, followed by the 
‘non-addictive’ category, with only a small portion in 
the moderate and severe categories; Figure 4 [distribu-
tion of playing duration (playtime distribution)] – this 
figure shows the distribution of respondents based on 
their daily gaming duration; the majority of respond-
ents reported playing less than 3 h per day (low cat-
egory), followed by respondents with moderate dura-
tion (3–7 h), and only a small portion who played more 
than 7 h per day (high category); Figure 5 (headache 
severity distribution) – this figure displays the distribu-
tion of headache severity among respondents based on 
HDI scores; most respondents experienced headache 
symptoms in the mild-to-moderate category, while 
a small proportion experienced severe to very severe 
headaches; Figure 6 [craniovertebral angle (CVA) dis-
tribution]– this figure presents the classification of 
craniovertebral angles (CVA) among respondents; the 
majority have normal CVA (  50°), while the rest are 

divided into the mild (45.5–49.9°) and moderate–se-
vere (< 45.5°) groups, indicating a tendency towards 
forward head posture.

Data normality was assessed using detrended Q–Q 
plots. As shown in Figures 3–6, the data did not follow 
a normal distribution, thus supporting the use of non-
parametric statistical tests such as Spearman’s cor-
relation and Kruskal–Wallis analysis.

Discussion

This study examined the contribution of digital 
gaming addiction, playtime, and CVA to headache 
symptoms in E-sports enthusiasts. Digital gaming ad-
diction had a moderate effect, while playtime showed 
no significant impact, and the CVA was within the nor-
mal range. This study investigated the correlation be-
tween the independent variables and headache symp-
toms using a cross-sectional design with accidental 
sampling, analysed through Spearman’s rho correla-
tion and ordinal regression tests. The sample size was 
342 people, consisting of amateur, semi-professional, 
and professional E-sports enthusiasts, which repre-
sented a representative population in Indonesia.

Digital gaming addiction had a moderate effect on 
headache symptoms, as supported by Tariq et al. [14], 
who found that excessive gadget use triggers headaches 
despite normal CVA. Falkenberg et al. [15], revealed 
that ergonomic factors and screen lighting also con-
tribute to the emergence of headaches. He also high-
lighted that smartphone screen radiation due to playing 
games can affect brain function, which can ultimately 
trigger headache symptoms. Meanwhile, a long dura-
tion did not contribute to headache symptoms in 
E-sports enthusiasts, possibly due to the low average 
playing time of the E-sports enthusiasts studied. This 
study aligns with previous research findings that show 
a correlation between digital gaming addiction and 
headache. Meanwhile, Pratama and Suherman [16] 
found that digital gaming addiction increases the fre-
quency of headaches, particularly among adolescents. 
Kartika et al. [4], reported that game addiction can 
cause headaches due to reduced physical activity and 
increased muscle tension. As noted by Apriyeni et al. 
[17], digital gaming addiction is correlated with head-
aches, as it causes sleep disturbances when playing 
games before bed, reducing concentration and trig-
gering headaches. 

The CVA plays a role in headache symptoms, but 
a normal CVA value does not guarantee the absence of 
headaches. Poor posture, such as FHP, leads to upper-
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crossed syndrome and altered alignment of the cer-
vical and thoracic vertebrae [2]. Lin et al. [18], found that 
FHP had a correlation with reduced CVA and limited 
cervical range of motion, especially in long-sitting 
gamers. Lee and Lee [10], reported that reduced CVA 
aggravated headaches compared to healthy individu-
als. FHP patients have weakened neck muscles, includ-
ing deep flexors and extensors. Cervical stabilisation 
exercises are recommended to improve neck muscle 
endurance, normalise CVA, and reduce headache symp-
toms [19].

This study did not find a significant correlation be-
tween gaming duration and headache symptoms. This 
finding contradicts some previous studies, which showed 
that gaming for more than three hours can trigger 
headaches [7, 20]. One possible reason for this differ-
ence in results is that the average duration of gaming 
among the respondents in this study was only 2.9 hours, 
which is still below the 3-hour threshold, which may 
not be enough to trigger the headache symptoms found 
in previous studies. In addition, Zafira et al. [6], noted 
that smartphone use exceeding 10 times a day or 60 min 
of gaming time significantly increased the risk of head-
aches. Research by Gupta et al. [21], showed that 47.4% 
of respondents who used a smartphone for 7–10 h every 
day experienced headaches, which is consistent with 
research showing that use of more than 2 h every day 
is not ideal.

This indicates that the duration of gameplay alone 
may not be a major factor in causing headaches. In-
stead, other factors such as the player’s posture, sub-
optimal ergonomics, poor screen lighting, and the level 
of addiction to digital games may have a more substan-
tial impact on headache symptoms. Apriyeni et al. [17], 
noted that playing games before bedtime leads to poor 
sleep quality and headaches, while Falkenberg et al. 
[15] highlighted that prolonged exposure to smartphone 
screen radiation during gameplay can affect brain 
function and trigger headaches. Despite this support-
ing evidence, the present study found that gameplay 
duration alone did not significantly contribute to the 
reported symptoms.

The absence of a significant correlation in this 
study may also be due to respondent bias, where par-
ticipants may have inaccurately reported their gaming 
duration, resulting in data that falls below the three-
hour threshold, which previous studies have identified 
as a critical point for headache onset. Furthermore, 
limitations in the measurement of the CVA using the 
Kinovea application (ICC 0.929–0.995) may have in-
fluenced data accuracy due to poor-quality photographs 

or difficulty identifying anatomical points. In addition, 
respondent bias in reporting game-play duration may 
produce results that are less representative of the ac-
tual condition.

Overall, this study confirms that digital gaming ad-
diction has a correlation with headache symptoms, es-
pecially headaches. A normal CVA does not always 
guarantee the absence of headache symptoms because 
postural factors such as FHP still have the potential to 
cause biomechanical changes in the cervical vertebrae, 
which can trigger headaches. Meanwhile, the shorter 
duration of playtime compared to other studies is likely 
the reason for the absence of a significant correlation 
between playtime and headaches in this study. In ad-
dition, this study analysed the differences in headaches 
on each device, such as smartphones, computers, and 
consoles, finding that this was correlated with head-
aches in E-sports enthusiasts. The higher prevalence of 
headaches among smartphone users may correlate with 
factors such as prolonged neck flexion, increased screen 
exposure, and a less ergonomic posture compared to 
computers and consoles [22].

Headache disorders resulting from digital gaming 
addiction and CVA abnormalities in E-sports enthu-
siasts are a concern in the healthcare sector, particu-
larly in the field of physiotherapy. Poor posture and 
prolonged playtime increase the risk of headache 
symptoms in E-sports enthusiasts, thus emphasising 
the important role of physiotherapy in preventing and 
reducing headaches and CVA-related symptoms cor-
related with FHP [10]. Physiotherapists can integrate 
gaming addiction screening into evaluating headache 
complaints, while an interdisciplinary approach to 
physical activity can help reduce addiction and head-
ache symptoms. Postural interventions, such as cervi-
cal stabilisation exercises, address muscle imbalances 
and restore the CVA to normal, preventing headaches 
due to upper-crossed syndrome [19].

This finding may influence clinical physiotherapy 
practice by encouraging the development of prevention, 
education, and exercise programs. CVA measurements 
can be included in routine examinations to detect FHP 
and prevent headaches through postural and neck sta-
bilisation exercises. In addition, exercise therapy fo-
cused on neck stabilisation can be recommended to 
address this issue. Health promotion efforts, such as 
educating E-sports enthusiasts about ergonomics, such 
as proper screen positioning, ergonomic chairs, and 
regular breaks every 30–60 min, can prevent neck 
strain and headaches. Stretching exercises for the neck, 
shoulder, and back flexors can relieve muscle tension 
and improve circulation [23]. 
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The impact on daily life includes adopting a healthy 
lifestyle by reducing gaming time, improving posture, 
exercising regularly to maintain neck and back fitness, 
and avoiding gaming before bedtime to prevent sleep 
disturbances and headaches. This study highlights the 
risks of gaming addiction and poor posture, which can 
be socialised through social media, schools, and health 
centres. Its strength lies in addressing the gap in the 
literature on digital gaming addiction, playtime, and 
the CVA’s correlation with headaches.

The study’s limitations include technical challenges 
in measuring the CVA using the Kinovea app due to 
unclear photographs or difficult-to-identify anatomical 
points, affecting data accuracy and head posture meas-
urement validity. Additionally, the low and less variable 
reported playtime may be influenced by respondent 
bias, where participants are reluctant to report actual 
playtime, affecting the study’s results.

These issues can impact conclusions regarding the 
correlation between head posture, playtime, headache 
symptoms, and the reliability of posture intervention 
recommendations. The correlation could have been 
stronger if the reported data were more accurate. How-
ever, the generalisability of the results is limited by 
focusing only on E-sports enthusiasts and the need for 
greater variability or variation in the inclusion criteria. 
The accidental sampling technique aids in meeting in-
clusion criteria and maintaining data validity, while 
Spearman’s rho and ordinal regression effectively eval-
uate correlations and variable contributions.

Future studies should use more appropriate ques-
tionnaires or tools for CVA measurement and should 
implement standardised procedures, such as ensuring 
proper lighting, consistent photograph-taking angles, 
and clear instructions to improve measurement accu-
racy. To minimise measurement bias, all CVA analyses 
were performed by a trained researcher, and each 
measurement was repeated twice to ensure reliability. 
If there was a difference of more than 1° between two 
measurements, a third measurement was taken, and 
the average value was used for analysis. Additional 
variables, such as the type of device used (smartphone, 
computer, or console), participation in E-sports (ama-
teur, semi-professional, professional), and duration of 
professional involvement, may provide more compre-
hensive insights. Studies on professional E-sports teams 
are also recommended to better understand the factors 
that influence headache symptoms and to design more 
effective prevention programs to minimise injuries and 
improve the performance of E-sports enthusiasts.

Conclusions

The results demonstrated that moderate levels of 
digital gaming addiction and normal CVA contributed 
to headache symptoms in E-sports enthusiasts, while 
low playtime had no effect. However, the average play-
ing time reported in this study was not sufficient to 
trigger headache symptoms. Nevertheless, If the play-
ing time is extended to moderate or high levels, the risk 
of headaches increases. In addition, the type of device 
also affects the occurrence of headaches, with smart-
phone users experiencing the highest rates of head-
aches compared to computer and console users. Factors 
such as posture while gaming, age, E-sports participa-
tion, duration of professional involvement, gender, and 
exposure to light from device screens may also influ-
ence the onset of headaches.
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