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Abstract

Introduction: Online gaming has become increasingly popular among adolescents and is associated with
musculoskeletal complaints, particularly affecting the thumb. Repetitive movements and poor ergonomics during gaming
are key contributing factors.

Methods: This quantitative, non-experimental study employed a cross-sectional design to investigate the relationship
between online gaming duration and thumb musculoskeletal disorders in adolescents at STIKes RS Dustira.
Independent variables included age, sex, and gaming duration, while the dependent variable was thumb pain. De
Quervain’s syndrome was assessed using the Finkelstein test, performed by enclosing the thumb in the fist and deviating
the wrist ulnarly. A purposive sampling technique was applied.

Results: A total of 50 participants (32 males, 18 females) were analyzed, with an average daily gaming duration of 3.58
hours. The Finkelstein test was positive in 30 participants (60%), indicating thumb pain consistent with De Quervain’s
syndrome, while 20 participants (40%) tested negative.

Conclusion: Online gaming duration was significantly associated with thumb musculoskeletal complaints in
adolescents. Preventive strategies, including ergonomic education and limiting screen time, are recommended to reduce
the risk of De Quervain’s syndrome.
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Introduction

The advancement of Information and Communication Technology (ICT) has brought significant changes to
various aspects of human life. Today, nearly all daily activities involve the use of technological devices such as
smartphones, computers, and televisions. One clear indicator of ICT progress is the increasing use of smartphones,
particularly among adolescents and university students. Smartphones are no longer merely communication tools but
have become primary devices for accessing information, entertainment, data storage, email, and online gaming. The
ease of access to various applications has led many adolescents, especially students, to become accustomed to—and
even addicted to—playing online games for extended periods."?

Indonesia has the highest number of smartphone users in Southeast Asia.! According to the Ministry of
Communication and Information Technology of the Republic of Indonesia, the country is projected to become the fourth-
largest smartphone market in the world after China, India, and the United States.? Data from the Central Bureau of
Statistics reported that smartphone usage in 2018 reached approximately 62.41%, significantly higher than laptop usage
at around 20.05%.% However, excessive smartphone use has been shown to negatively impact health, particularly
musculoskeletal health.?

Frequent smartphone use often leads to excessive thumb activity, especially during prolonged gaming sessions
involving repetitive movements. For instance, players of PlayerUnknown’s Battlegrounds (PUBG) Mobile frequently
perform repetitive actions, which may result in stenosing tenosynovitis. Continuous gameplay for 2—3 hours without rest
can increase the risk of thumb pain. The hand plays a crucial role in various activities, from light tasks to heavy labor,
and any impairment can hinder daily functioning. One such impairment affecting the hand is De Quervain’s Syndrome.

Online gamers—especially those using handheld devices or controllers—tend to perform repetitive thumb
movements for hours. These repeated motions can lead to muscle strain or inflammation in the thumb joints, resulting
in pain. The problem is exacerbated by prolonged gaming sessions without adequate rest. De Quervain’s syndrome, a
condition involving inflammation of the tendons controlling thumb movement, is a commonly reported issue. It arises
from repetitive motions or excessive strain on the thumb’s muscles and tendons.* Biomechanically, the thumb undergoes
repeated stress during radial deviation and flexion movements, particularly in non-ergonomic positions. This contributes
to the risk of repetitive strain injuries such as De Quervain’s Syndrome, characterized by pain, stiffness, and swelling in
the thumb region. Gamers who use their thumbs extensively to press buttons or operate joysticks are especially
vulnerable to developing this condition over time.*
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Prolonged online gaming can also place excessive stress on the thumb joints, resulting in pain, stiffness, and
swelling. Non-ergonomic thumb positions—such as excessive bending or unnatural movements—further aggravate the
issue. De Quervain’s Syndrome is an inflammatory condition of the synovial sheath surrounding the extensor pollicis
brevis and abductor pollicis longus tendons, accompanied by pain.* The incidence of this condition is relatively high,
particularly among individuals engaging in repetitive hand activities. A study by Rudiyanto found a significant relationship
between duration of activity and symptoms.®

Research has shown a significant association between smartphone usage duration and online gaming intensity
with the occurrence of musculoskeletal complaints in the thumb, including De Quervain’s Syndrome. Nanda reported a
statistically significant link between gaming duration and thumb pain in the dominant hand, triggered by repetitive tendon
movements.® These findings are supported by AlAbdulwahab and Kachanathu, who emphasized that smartphone
addiction and poor ergonomic posture during digital activity contribute to chronic musculoskeletal disorders, particularly
in the upper extremities.®

Based on this background, the present study aims to explore the relationship between the duration of online
gaming and the incidence of musculoskeletal disorders among adolescents at STIKes RS Dustira. This research site
was selected based on preliminary observations indicating that many students at STIKes RS Dustira frequently engage
in prolonged online gaming sessions and have reported thumb pain. These symptoms suggest the potential presence
of disorders such as De Quervain’s Syndrome. Therefore, this study seeks to analyze the association between online
gaming duration and the occurrence of thumb-related musculoskeletal disorders (De Quervain’s Syndrome) among
adolescents at STIKes RS Dustira, while also examining the influence of age and gender on the condition.

Methods

This study employed a quantitative, non-experimental design with a cross-sectional approach to analyze the
relationship between online gaming duration and the incidence of musculoskeletal disorders among adolescents. The
primary objective was to examine the association between the duration of online gaming and the occurrence of
musculoskeletal complaints, specifically thumb pain, among adolescents at STIKes RS Dustira. This cross-sectional
study considered age and gender as confounding variables, while the dependent variable was the presence of
musculoskeletal disorders (i.e., thumb pain indicative of De Quervain’s Syndrome). The main independent variable was
daily online gaming duration (in hours/day). Prolonged gaming sessions have been shown to contribute to
musculoskeletal issues, including De Quervain’s Syndrome—an inflammatory condition involving the abductor pollicis
longus and extensor pollicis brevis tendons surrounding the thumb. Online gaming on handheld devices such as
smartphones often involves high-intensity repetitive thumb motions, including tapping, swiping, and pressing virtual
buttons continuously.

The target population consisted of adolescents enrolled at STIKes RS Dustira. The sampling was conducted
using a total population approach, including only those who met the inclusion criteria. A purposive sampling technique
was applied to select participants who met specific criteria aligned with the study objectives—namely, students with a
habitual pattern of online gaming within a defined age range. The final sample comprised 50 participants, including 32
males and 18 females. Inclusion criteria were adolescents aged 19 to 25 years enrolled at STIKes RS Dustira.
Participants who did not consent to participate in the study were excluded. The study was conducted from April to May
2025, with participant recruitment taking place over a two-week period.

Data collection involved structured interviews and documentation. Information on daily online gaming duration
was obtained through a questionnaire asking respondents to report their average gaming time over the past week. This
variable was treated as a continuous numerical measure (hours per day) to allow for linear relationship analysis with
thumb pain. For descriptive and comparative purposes, gaming duration was also categorized into three groups: light
(<2 hours/day), moderate (2—4 hours/day), and heavy (>4 hours/day), based on literature guidelines concerning
repetitive exposure and the risk of musculoskeletal disorders due to digital device use. The same data collection method
was applied consistently across all participants, regardless of the presence or absence of thumb pain, to ensure valid
comparisons between positive and negative cases. Participants were selected based on inclusion and exclusion criteria
to ensure that the final sample was representative of the adolescent student population at STIKes RS Dustira and
relevant to the study objectives.

Assessment for De Quervain’'s Syndrome was conducted using the Finkelstein test. Respondents were
instructed to place their thumb inside their palm and cover it with the remaining four fingers to form a fist. The examiner
then gently deviated the respondent’s wrist in the ulnar direction (toward the little finger). A sharp pain on the radial side
of the wrist (near the base of the thumb) during this maneuver was recorded as a positive result, indicating a likely case
of De Quervain’s Syndrome. Absence of pain was interpreted as a negative result. To minimize information bias, all
assessments followed a standardized Finkelstein test protocol performed by a trained examiner. Selection bias was
addressed by consistently applying the established inclusion and exclusion criteria.

Univariate analysis was conducted to describe the distribution of variables. Bivariate analysis was performed
using binary logistic regression to determine the relationship between online gaming duration and the results of the
Finkelstein test. Confounding variables such as age and gender were adjusted in the model. A p-value of <0.05 was
considered statistically significant.

Results

To provide a comprehensive overview of the findings, descriptive data are presented below in the form of tables
summarizing participant characteristics based on mean values and percentages. Table 1 presents the age distribution
of the respondents who participated in the study.
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Table 1. Distribution of Respondents by Age (N=50)

Age Range (years) n %
17-20 28 56
21-25 22 44

As shown in Table 1, the majority of respondents were aged between 17 and 20 years (56%), while the
remaining 44% were in the 21-25 age group. Table 2 shows the gender distribution among the respondents.

Table 2. Distribution of Respondents by Gender (N=50)

Gender n %
Male 32 64
Female 18 36

Table 2 indicates that the majority of respondents were male (64%), while females accounted for 36%. Table 3
details the descriptive statistics of daily online gaming duration in hours, including mean, standard deviation, minimum,
and maximum values.

Table 3. Descriptive Statistics of Daily Online Gaming Duration (in Hours)

Statistic Value
Mean 3.58
Standard Deviation (SD) 2.57
Minimum 1
Maximum 12

The daily gaming duration ranged from 1 to 12 hours, with a mean duration of 3.58 + 2.57 hours. The Finkelstein
test was used to assess the presence of thumb pain indicative of De Quervain’s syndrome among participants. Table
4a presents the descriptive statistics of the test results measured on a two-point scale, providing an overview of score
distribution across the sample. To enhance interpretability, Table 4b further classifies these results into categorical
outcomes, distinguishing between positive responses (thumb pain present) and negative responses (thumb pain
absent).

Table 4a. Descriptive Statistics of Finkelstein Test Results (Scale 1-2)

Statistic Value
Mean 1.40
Standard Deviation (SD) 0.49
Minimum 1
Maximum 2

Table 4b. Categorical Distribution of Finkelstein Test Results (N=50)

Finkelstein Test Result n %
Positive (thumb pain) 30 60
Negative (no pain) 20 40

As shown in Table 4b, 60% of respondents (n = 30) tested positive for thumb pain (De Quervain’s Syndrome),
while 40% (n = 20) reported no pain. The average test score was 1.40 on a 2-point scale.

Statistical Analysis Results

The main focus of this study was to assess the association between online gaming duration and the presence
of thumb pain using the Finkelstein test. A chi-square analysis was conducted to evaluate the relationship. To examine
the core relationship explored in this study, a chi-square test was conducted. The statistical analysis is summarized in
Table 5, which assesses the association between online gaming duration and thumb pain based on the Finkelstein test.

Table 5. Chi-Square Test Results for the Association Between Online Gaming Duration and Thumb Pain
X2 Value Degrees of Freedom (df) p-value Interpretation
33.09 2 0.000000065 Highly significant (p < 0.001)
The chi-square test revealed a statistically significant association between daily gaming duration and the
presence of thumb pain (X2 = 33.09, df = 2, p < 0.001), indicating that increased gaming duration is strongly associated
with De Quervain’s Syndrome symptoms among adolescents.

Discussion
Demographic Characteristics of Respondents

The study sample consisted of 50 adolescents who were active undergraduate students at STIKes RS Dustira,
aged between 17 and 25 years. The majority of participants (56%) were within the 17—20-year age group, categorized
as late adolescence—a developmental phase strongly associated with high digital device usage, including online
gaming.”

In terms of gender distribution, males predominated at 64%, while females made up 36%. This proportion is
consistent with broader trends indicating that male adolescents are more likely to engage in online gaming, particularly
competitive mobile or console-based games.®
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Daily online gaming durations varied, with an average of 3.58 hours per day. This average exceeds the World
Health Organization's (WHO) recommendation, which advises a maximum of two hours of recreational screen time per
day for adolescents, excluding academic use.*'® The minimum recorded duration was 1 hour, while the maximum
reached 12 hours per day."
Finkelstein test results revealed that 30 respondents (60%) experienced thumb pain suggestive of De Quervain’s
Tenosynovitis, a repetitive strain injury affecting the thumb tendons.'? These findings demonstrate a clear association
between prolonged gaming and thumb pain—central to the focus of this study.

Association Between Age and Incidence of De Quervain’s Syndrome

Findings indicated a potential association between respondent age and the occurrence of musculoskeletal
disorders, particularly thumb pain suggestive of De Quervain’s Syndrome. Among the 50 participants, 28 (56%) were
aged 17-20, while 22 (44%) were aged 21-25. Interestingly, a greater incidence of thumb pain was observed among
the younger age group.’

Early adolescence (ages 17-20) is a period characterized by intensive use of digital devices—such as
smartphones and mobile gaming platforms—for entertainment, communication, and virtual social interaction. These
activities are often performed with poor ergonomic awareness and insufficient breaks. High-frequency and prolonged
gaming sessions in younger individuals tend to impose repetitive mechanical stress on the thumb’s musculoskeletal
structures. Physiologically, adolescent tendons and muscles may not yet have developed the same adaptive strength
as adults, making them more vulnerable to overuse injuries such as De Quervain’s Tenosynovitis."

Finkelstein test data reinforced these findings, with 60% of respondents testing positive for thumb pain,
indicating early signs of musculoskeletal strain. Although no statistical test was conducted specifically to assess
significance across age groups, the distribution pattern clearly suggests that younger individuals (17-20 years) were
more affected. These results underscore the urgent need for early ergonomic education among adolescents regarding
safe device usage.™

Association Between Online Gaming Duration and Incidence of De Quervain’s Syndrome

This study demonstrated a statistically significant association between daily online gaming duration and the
incidence of musculoskeletal disorders, particularly De Quervain’s Syndrome, among adolescents. The average daily
gaming time was 3.58 hours, with some respondents playing for up to 12 hours. These figures notably exceed the
WHO’s screen time guideline for adolescents.®

Among the 50 respondents evaluated using the Finkelstein test, 30 individuals (60%) reported thumb pain—
one of the hallmark symptoms of De Quervain’s Tenosynovitis, characterized by inflammation of the abductor pollicis
longus and extensor pollicis brevis tendons due to repetitive thumb motion. This finding aligns with previous studies
indicating that excessive digital activity involving repetitive thumb use—such as touchscreen tapping or joystick
manipulation—significantly increases the risk of overuse injuries.®

The chi-square analysis further validated this association, yielding a x? value of 33.09 and a p-value of
0.000000065 (p < 0.001), confirming a highly significant statistical relationship between gaming duration and the onset
of thumb pain. Notably, all respondents who reported playing for more than four hours per day experienced thumb pain,
whereas none of those who played for fewer than two hours reported such symptoms. This finding reinforces the
conclusion that the longer the exposure to thumb-intensive gaming activities, the higher the risk of developing
musculoskeletal disorders.

Extended gaming sessions contribute to sustained non-ergonomic hand positioning and repetitive motions
without adequate breaks or stretching. Accumulated mechanical stress on the thumb tendons may lead to irritation,
pain, and reduced functionality. Several participants reported playing for over six hours continuously without rest—an
identified trigger for the onset of thumb and wrist discomfort."”

Therefore, increased online gaming duration is directly associated with a heightened risk of musculoskeletal
strain in adolescents, particularly De Quervain’s Syndrome. Ergonomic education, structured screen-time management,
and the inclusion of active breaks during gaming sessions are essential preventative measures. The development of
health-oriented digital usage guidelines targeted toward adolescents is strongly recommended. '8

Study Limitations

Gaming duration was measured via self-reported data, wherein participants estimated their average daily
gaming hours over the past week. This approach is susceptible to information bias, particularly recall bias, as
respondents may misremember or over-/underestimate their actual gaming time.

Conclusion

This study demonstrates a significant association between prolonged online gaming and the incidence of thumb
pain among adolescents, a symptom indicative of De Quervain’s tenosynovitis. The majority of respondents were male
adolescents aged 17 to 20 years, with an average daily gaming duration of 3.58 hours—exceeding the World Health
Organization's recommended safe screen time limit. Approximately 60% of participants reported thumb pain as
confirmed by a positive Finkelstein’s test. These findings suggest that excessive and repetitive gaming activity without
adequate rest breaks may contribute to the development of musculoskeletal disorders, particularly affecting the thumb.
Therefore, education on ergonomic posture, time restrictions for gaming, and the implementation of regular active breaks
is essential to prevent musculoskeletal problems in adolescents, especially among frequent users of digital devices.
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