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Abstract

According to a survey by the Indonesian Internet Service Providers Association (APJII), 35.97% of internet
users aged 12-27 years play online games, and players tend to spend an average of 2—8 hours per day
gaming. Online gaming addiction can have negative effects, including reduced social interaction with
family, declining academic performance, and physical health problems. Commonly reported health
problems include headaches, back pain, repetitive strain injuries, and carpal tunnel syndrome (CTS). This
study aimed to determine the association between online gaming duration and CTS symptoms. A descriptive-
analytical study with a cross-sectional approach was conducted among 57 respondents recruited using non-
probability sampling. Data were analyzed using the chi-square test. Bivariate analysis showed that, among
the 40 respondents (70.2%) with CTS symptoms, 21 were high-duration gamers. Among respondents without
CTS symptoms, 17 (29.8%) were light-duration gamers. Online gaming duration was significantly
associated with CTS symptoms, as demonstrated by the chi-square test (p < 0.001).
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INTRODUCTION

Carpal tunnel syndrome (CTS) is a neuropathic disorder caused by compression of the
median nerve as it passes through the carpal tunnel at the wrist, resulting in increased
pressure within the tunnel.

The prevalence of CTS among adults has been reported to be approximately 1.55%, or
around 2.6 million people. In the general population, the estimated prevalence is 3% in
women and 1% in men. Prevalence is higher among people aged 25-34 years than among
those younger than 25 years. Excessive physical activity and repetitive movements can
contribute to CTS.

CTS may arise from various extrinsic and intrinsic factors. Extrinsic factors include
repetitive wrist movements, hand movements during activities such as pinching, strong
tendon contractions, and mechanical pressure on the median nerve. Intrinsic factors include
body mass index, fractures, diabetes, and other comorbid conditions.!®

According to the 2024 survey by the Indonesian Internet Service Providers Association
(APJII), the number of internet users in Indonesia increased to 221.56 million, representing
79.50% of the population. Among these users, 35.97% of those aged 12-27 years played
online games. This age range includes adolescents and young adults, who commonly spend
an average of 2—8 hours per day playing online games.

Online games are popular among children, adolescents, and adults, particularly
university students. Gaming can stimulate interest and provide enjoyment and challenge, but
it may also lead to excessive use and addiction. Negative consequences of online gaming
addiction include social withdrawal, reduced concentration and academic performance,
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fatigue, and adverse effects on physical health. Frequently reported problems include
headaches, neck pain, back pain, and recurrent muscle strain.

Online gamers may be at risk of developing CTS, whose symptoms include numbness,
tingling, and wrist pain. During gaming, players often maintain static hand positions and
repeat similar movements for long periods each day. These movements include wrist flexion
and extension and repetitive finger movements to click, drag, scroll, tap, and press a
smartphone screen or mouse. Such repetitive activity may affect the median nerve and
increase the risk of CTS.

The intensity of online gaming tends to increase with the amount of time spent playing
and decrease as gaming frequency increases. Previous research by Yafizahran (2022)
concluded that playing online games for longer periods was significantly associated with
CTS complaints among first-year senior high school students in Jambi. Therefore, this study
aimed to determine the association between online gaming duration and CTS symptoms
among medical students at Universitas Muhammadiyah Sumatera Utara.

RESEARCH METHODS

This observational study used an analytical approach to assess the association between
online gaming duration and CTS symptoms among medical students at Universitas
Muhammadiyah Sumatera Utara. A cross-sectional design was applied. The independent
variable was online gaming duration, and the dependent variable was CTS symptom:s.

Participants were medical students at Universitas Muhammadiyah Sumatera Utara
who belonged to the Mobile Legends online gaming community. Non-probability sampling
was used, specifically purposive sampling based on criteria established by the researchers.
A correlation-based sample-size calculation indicated a minimum sample of 42 respondents.
The study was conducted at the Faculty of Medicine, Universitas Muhammadiyah Sumatera
Utara.

Data on CTS symptoms and online gaming duration were collected using a
questionnaire distributed through Google Forms. The data were analyzed using the
Statistical Package for the Social Sciences (SPSS) and described in relation to online gaming
duration and CTS symptoms among medical students at Universitas Muhammadiyah
Sumatera Utara.

Univariate analysis described the characteristics of online gaming duration and CTS
symptoms by presenting frequency distributions and percentages for each variable. Bivariate
analysis was used to assess the association between the two variables. The chi-square test
was used for statistical analysis.
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RESULTS AND DISCUSSION

Sample on study This A total of 57 individuals met the inclusion and exclusion criteria
at the Faculty of Medicine, Muhammadiyah University of North Sumatra. This study
identified the demographic characteristics of the sample based on gender and age. The
frequency distribution of the respondents' demographic characteristics is presented in Table
1.

Table 1. Frequency Distribution of Respondent Characteristics

Characteristics Respondents | Frequency (n) Percentage (%)
Gender

Man 31 54,4
Woman 26 45,6
Age

18 years 3 5,3
19 years 6 10,5
20 years 24 42,1
21 years 17 29,8
22 years 7 12,3
Total 57 100

Based on table 1, it shows that from the total sample of 57 respondents, the gender
characteristics are dominated by men, amounting to 31 respondents (54.4%), the age
characteristics are dominated by 20 years old, amounting to 24 respondents (42.1%), and the
fewest are 18 years old, amounting to 3 respondents (5.3%).

Table 2. Distribution of online gaming duration

Gaming duration Frequency (n) Percentage (%)
light gamers 36 63,2
High gamers 21 36,8
Total 57 100

Based on the data information in 2 shows light gamers formed the largest group,
comprising 36 of the 57 respondents (63.2%).
Table 3. Distribution of online gaming frequency

Gaming frequency Frequency (n) Percentage (%)
. 25 43,8

Occasionally

Frequently 32 56,2

Total 57 100

Based on the data information in table 3 shows the number of the total sample of 57
respondents, that the duration and frequency of playingonline game the most frequent
category is with a frequently distribution of 32 respondents (56.2%).

Table 4.Distribution of carpal tunnel syndrome symptoms

CTS symptoms Frequency (n) Percentage (%)
Present 40 70,2
Absent 17 29,8
Total 57 100
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As shown in Table 4, CTS symptoms were present in 40 respondents (70.2%), whereas

17 respondents (29.8%) did not report symptoms.

Table S. Severity category respondents with CTS symptoms

Symptom category Frequency (n) Percentage (%)
Mild 37 92,5

Moderate 3 7.5

Total 40 100

Based on the data information in table 5, it shows that in this study, among the 40
respondents reporting CTS symptoms, 37 (92.5%) were classified as having mild symptoms
and 3 (7.5%) as having moderate symptoms.

Table 6. Bivariate analysis of online gaming duration and CTS symptoms

Gaming Symptoms Carpal Tunnel Syndrome
duration Present Absent Total P Value
n % n % n %
Light gamers 19 52,8 17 472 36 100
High gamers 21 100 0 0 21 100 <0,001
Total 40 70,2 17 29.8 57 100

Based on the data information in table 6, it shows that there are symptoms were
reported by all 21 high-duration gamers (100%) and by 19 light gamers (52.8%). The
absence of symptoms was concentrated among light gamers 17 (47.2%). Chi-square analysis
showed a statistically significant association between online gaming duration and CTS
symptoms (p < 0.001).

Table 7. Bivariate analysis of online gaming frequency and CTS symptoms

Gaming Symptoms Carpal Tunnel Syndrome
frequency Present Absent Total P Value
n % n % n %
Occasionally 8 32 17 68 36 100
Frequently 32 100 0 0 32 100 <0,001
Total 40 70,2 17 29,8 57 100

Based on the data information in table 7, it shows that all respondents who played
frequently reported CTS symptoms (32; 100%). Among occasional players, 8 (32%)
reported symptoms and 17 (68%) did not. The chi-square test indicated a significant
association between gaming frequency and CTS symptoms (p < 0.001).

This study included 57 respondents who played online games. The univariate
demographic analysis showed that the most common age was 20 years (42.1%). This finding
is consistent with APJII survey results indicating that the largest group of online gamers in
Indonesia is aged 1624 years, accounting for 35.97%. It is also consistent with Putra (2020),
whose respondents were adolescents from middle to late adolescence, and with Wahyuni
(2023), in which most respondents were aged 17-25 years (38 respondents; 82.6%).

Regarding sex, male respondents predominated, with 31 respondents (54.4%). This is
consistent with Sholikah (2020), who reported 31 male gamers (52%) and 29 female gamers
(48%). Angioni (2021) also found that most respondents were male (49; 81.7%), as did Putra
(2020), who reported 38 males (95%) and 2 females (5%). This pattern may reflect
differences in gaming preferences, including interest in challenges and completing missions
within online games.

The online gaming duration data in Table 2 showed that most respondents were light
gamers, accounting for 36 respondents (63.2%). This differs from Wahyuni (2023), whose
study found that high gamers were the largest group 24 ( 52.2%). The result is consistent
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with Wijaksono (2024), who reported a short-duration category in 50% of nursing students
at Universitas Aisyah Pringsewu, and with Widianti (2022), in which light gamers accounted
for 26 respondents (57.8%) among medical students at Universitas Batam. In contrast,
Angioni (2021), studying the ONIC esports team, reported 29 medium-duration gamers
(48.3%), 28 high gamers (46.7%), and 3 light gamers (5%). Putra (2020) also found that 29
respondents (72.5%) played for more than five hours. These differences may relate to
participant characteristics: professional gaming communities may spend more time gaming
for training and work as well as recreation. Gaming intensity may also be influenced by sex,
psychological motivation, and game type.

CTS symptoms were present in 40 respondents (70.2%) among these, 21 were high-
duration gamers. Seventeen respondents (29.8%) did not report symptoms, and this group
consisted of light gamers. This pattern is consistent with Wahyuni (2023), who reported CTS
symptoms in 56.5% of respondents, most of whom were high gamers, and with Apriyani
(2024), who found symptoms in 54 respondents (74%), with most symptomatic respondents
in the high-gamer category. These findings suggest that prolonged hand activity during
online gaming may be associated with the presence of CTS symptoms.

CTS symptoms may develop gradually, beginning with mild symptoms such as
paresthesia, reduced sensation, and pain extending from the wrist toward the shoulder,
sometimes described as nocturnal brachialgia paraesthetica. Symptoms may then become
more persistent as sensory function decreases and pain develops in the thenar muscles. In
this study, most symptomatic respondents were categorized as having mild symptoms 37
(92.5%); most of them were light gamers. The three respondents with moderate symptoms
were in the high-gamer category. Similar patterns have been reported by Yafizahran (2022),
in which mild symptoms were more common among light gamers and moderate symptoms
among high gamers, and by Wijaksono (2024), who reported mild symptoms predominantly
among light gamers and severe symptoms predominantly among high gamers.

Bivariate analysis in this study showed that CTS symptoms were present in all 21 high-
duration gamers, compared with 19 of 36 light gamers. The chi-square test yielded p <0.001,
indicating a statistically significant association between online gaming duration and CTS
symptoms. Wahyuni (2023) also reported an association between online gaming duration
and CTS, with p = 0.001. Agung (2024) similarly reported an association between online
gaming duration and CTS pain using Spearman analysis (p = 0.001). These findings support
the possibility that longer daily gaming duration is associated with CTS symptoms; however,
a cross-sectional study cannot establish causality.

CTS can be associated with both extrinsic and intrinsic factors. Extrinsic factors
include repetitive hand or wrist activity, wrist flexion and extension, and active wrist
movements. Intrinsic factors include body mass index and other comorbidities. Online
gamers repeatedly flex and extend their wrists and move their fingers to click, drag, scroll,
tap, and press a smartphone screen or mouse. Repetitive movements maintained over long
periods may increase stress on the median nerve and contribute to CTS symptoms.

Gaming frequency was also associated with CTS symptoms in this study. All 32
respondents who played frequently reported symptoms, whereas 8 of 25 occasional players
reported symptoms. This association was statistically significant (p < 0.001). The result
should be interpreted in light of the study design and sample: the study involved a
purposively selected group of medical students from an online gaming community, and the
findings may not be generalizable to all students or all online gamers.
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CONCLUSION

Most medical students who played online games were classified as light gamers, with
a duration of less than 2 hours per day, and most played frequently (3—8 times per week).
Most respondents (70.2%) reported CTS symptoms. Statistical analysis showed significant
associations between both online gaming duration and gaming frequency and CTS
symptoms. Thus, duration and frequency of online gaming were associated with CTS
symptoms among medical students at Universitas Muhammadiyah Sumatera Utara.
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