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ABSTRACT

The signs of carpal tunnel syndrome, resulting from median nerve damage and
leading to chronic pain, numbness, and motor function weakness, are studied in
neuroscience research. This is because persistent nerve injury can lead to
structural and functional changes in motor neural pathways, which in turn can
directly affect individuals’ bioemotional and cognitive functioning. So, The
present study aimed to investigate the effectiveness of yoga training combined
with a healthy lifestyle on improving carpal tunnel syndrome symptoms, sleep
quality and duration, and cognitive functions in adolescents with internet gaming
disorder in Tehran. This semi-experimental study utilized a pretest-posttest-
follow-up design with a control group. The statistical population consisted of
adolescents with internet gaming disorder and carpal tunnel syndrome symptoms
who referred to counseling centers in Tehran . From this population, 30
individuals were selected using convenience sampling and randomly assigned to
two groups: experimental (n=15) and control (n=15). Interventions consisted of
12 ninety-minute yoga sessions held at a counseling center. Research
instruments included the Pittsburgh Sleep Quality Index and the Cognitive
Abilities Questionnaire whose reliability and validity had been confirmed in
previous and present studies. After completing the questionnaires in the pretest,
posttest, and follow-up phases, data were analyzed using repeated measures
ANOVA. The results showed yoga training combined with a healthy lifestyle
improved sleep quality, increased sleep duration, and enhanced cognitive
functions compared to the control group. This research highlights the importance
of combined interventions in promoting the physical and mental health of
adolescents with internet gaming disorder.
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Introduction

Internet Gaming Disorder (IGD) has emerged as a significant psychological and behavioral
concern among adolescents due to the widespread use of digital technologies and online games.
Excessive gaming is associated not only with psychological difficulties such as impaired self-
regulation, anxiety, and social withdrawal, but also with physical complications, including
symptoms of Carpal Tunnel Syndrome (CTS) resulting from prolonged and repetitive use of
electronic devices. In addition, adolescents with IGD frequently experience sleep disturbances,
reduced sleep duration, impaired cognitive functioning, attention deficits, and memory
problems. These adverse outcomes may negatively affect academic performance, emotional
well-being, and overall quality of life.

Yoga has recently gained attention as a holistic intervention that integrates physical postures,
breathing exercises, relaxation techniques, and mindfulness practices. Evidence suggests that
yoga can reduce stress, improve sleep quality, enhance cognitive performance, and alleviate
physical discomfort associated with repetitive strain injuries. Furthermore, adopting a healthy
lifestyle characterized by proper nutrition, adequate sleep hygiene, regular physical activity, and
stress management may contribute to both physical and psychological well-being. Therefore,
combining yoga training with healthy lifestyle education may provide a comprehensive
approach for addressing the multifaceted challenges experienced by adolescents with IGD.

The present study aimed to investigate the effectiveness of yoga training combined with a
healthy lifestyle program on sleep quality, sleep duration, and cognitive functions among
adolescents with Internet Gaming Disorder and symptoms of Carpal Tunnel Syndrome in Tehran.

Methods

This study employed a quasi-experimental design with pretest—posttest measurements, a three-

month follow-up, and a control group. The statistical population consisted of adolescents

diagnosed with Internet Gaming Disorder and exhibiting symptoms of Carpal Tunnel Syndrome

who were referred to counseling centers in Tehran during 2024.

A total of 30 participants were selected through convenience sampling and randomly
assigned to either an experimental group (n = 15) or a control group (n = 15). Inclusion criteria
included diagnosis of Internet Gaming Disorder, presence of CTS symptoms, Iranian
nationality, and willingness to participate in the intervention. Participants who missed more than
two sessions, failed to complete the questionnaires, withdrew from the study, or participated in
concurrent psychological interventions were excluded.

The intervention consisted of twelve 90-minute group sessions conducted twice weekly. The
program integrated yoga exercises and healthy lifestyle education based on guidelines proposed
by the World Health Organization. The educational content included physical health, healthy
nutrition, physical activity, stress management, mental health, social well-being, spiritual health,
and practical yoga exercises aimed at improving physical and psychological functioning.

Data were collected at three stages: pretest, posttest, and three-month follow-up. The
instruments used were:

1. Pittsburgh Sleep Quality Index (PSQI) for assessing sleep quality and sleep-related
dimensions.

2. Najati Cognitive Abilities Questionnaire (NCAQ) for assessing cognitive functions,
including memory, attention, inhibitory control, decision-making, planning, social cognition,
and cognitive flexibility.

The reliability of both instruments was confirmed in previous studies and in the current
research. Data were analyzed using repeated-measures analysis of variance (RM-ANOVA) in
SPSS version 26.

Results
The findings demonstrated that participants in the experimental and control groups did not differ
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significantly in baseline demographic characteristics. Repeated-measures analyses indicated
significant changes across assessment periods as well as significant interaction effects between
time and group membership.

Regarding sleep outcomes, the results revealed significant improvements in sleep quality and
sleep duration among participants who received yoga training combined with healthy lifestyle
education. Significant differences were observed between pretest and posttest scores and were
maintained during the three-month follow-up period. The interaction effect between time and
group confirmed that the experimental group experienced substantially greater improvements
than the control group.

Similarly, significant improvements were observed in cognitive functioning among adolescents
in the experimental group. Repeated-measures ANOVA showed significant main effects of time and
significant interaction effects between time and group. Participants who underwent the intervention
demonstrated better performance in overall cognitive functioning at posttest and follow-up
compared with baseline measurements and compared with participants in the control group.

The persistence of these improvements during the follow-up stage suggests that the
intervention produced relatively stable and lasting effects on both sleep-related outcomes and
cognitive functioning.

Discussion and Conclusion

The findings indicate that yoga training combined with healthy lifestyle education is an
effective intervention for improving sleep quality, sleep duration, and cognitive functions
among adolescents with Internet Gaming Disorder and symptoms of Carpal Tunnel Syndrome.
These results support previous research emphasizing the beneficial role of yoga and healthy
lifestyle practices in reducing stress, enhancing self-regulation, promoting restorative sleep, and
improving cognitive performance.

The positive effects of the intervention may be explained by several mechanisms. Yoga
practices contribute to physiological relaxation, reduction of stress hormones, enhancement of
emotional regulation, and improvement of autonomic nervous system functioning.
Simultaneously, healthy lifestyle education encourages adaptive behaviors related to nutrition,
sleep hygiene, physical activity, and digital media use. Together, these components may reduce
the negative consequences of excessive gaming and facilitate healthier psychological and
cognitive functioning.

Given the increasing prevalence of Internet Gaming Disorder among adolescents,
implementing integrated programs that combine yoga training and healthy lifestyle education
may represent a practical and cost-effective strategy for promoting adolescent health. Future
studies are recommended to employ larger samples, include objective measures of sleep and
physical symptoms, and examine the long-term sustainability of intervention outcomes.
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