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Introduction and Aims: Internet addiction and its excessive use are a recognized
global problem. The aim of this study was to investigate the potential benefits of 2
and 4 weeks of a virtual reality (VR) exercise program with and without intermittent
Nordic walking (INW) on VO2max and body composition markers, including body
mass index (BMI), waist-to-hip ratio (WHR), waist-to-height ratio (WHtR), body
adiposity index (BAI), abdominal volume index (AVI), cone index (CI), and body
shape index (ABSI) in teenage girls with Internet addiction.

Methods: A randomized controlled trial was conducted on 80 adolescent girls (age
14 years, height 159 cm, weight 64.50 kg, VO2max 33.7656 ml/kg/min) who were
randomly assigned to one of four groups: VR, INW, VR+INW, or control.
Participants in the intervention groups performed three 60-minute sessions per week
for either 2 or 4 weeks. Measurements were taken at baseline and at follow-up (2 and
4 weeks post-intervention). A repeated measures analysis of variance (ANOVA) was
performed to evaluate the parameters.

Results: Two weeks of INW or VR interventions had no significant effect on
cardiorespiratory fitness (VO2max) or body composition. After 4 weeks, a significant
increase in VO2max was observed in the INW group compared to the control group
(p = 0.046). The Cl and ABSI showed significant improvement, particularly in the
VR+INW group after 4 weeks of intervention (p = 0.001 and p = 0.003, respectively).

Conclusion: A 4-week combined VR and INW intervention is associated with
benefits to health status and can be an important non-pharmacological strategy to
prevent physical inactivity and maintain good health in adolescent girls.
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Extended Abstract

Introduction

Internet use has increased dramatically worldwide.
Despite its many benefits, excessive use can lead to
problems such as Internet addiction, a particular concern
among adolescents. Internet addiction is associated with
various physical and mental health issues, including
obesity and adverse body composition changes.
Treatments  for Internet  addiction include
pharmacological, psychological, and exercise-based
interventions; among these, exercise is often considered
a more practical approach. While the effects of Nordic
walking and virtual reality (VR) exercise on body
composition have been reported, the impact of
intermittent Nordic walking (INW) combined with VR
remains understudied. The aim of the present study was
to investigate the effectiveness of 2- and 4-week virtual
reality training programs with and without intermittent
Nordic walking on body composition and VO,max in
girls with Internet addiction.

Methods

A randomized controlled trial was conducted on 80
adolescent girls (mean age: 14 years; height: 159 cm;
weight: 50.64 kg; VO,max: 33.7656 mL/kg/min) who
were randomly divided into VR, INW, VR+INW, and
control groups. Participants performed three intervention
sessions per week, lasting approximately 60 minutes per
session, for 2 or 4 weeks. Measurements were performed
at baseline and at follow-up (2 and 4 weeks post-
intervention). Statistical analyses were performed using
SPSS version 28. A repeated-measures analysis of
variance (ANOVA) was used to evaluate parameters with
a significance threshold set at p < 0.05.

Results

Intermittent Nordic walking (INW), both with and
without VR training, improved VO,max values
compared to the control group, and these changes were
significant after 4 weeks compared to baseline (p =
0.046). Although VR training improved VO,max
compared to the control group, this improvement was not
statistically significant after the first 2 weeks (p = 0.184).
In addition, INW, particularly when combined with VR,
led to significant improvements in the Cone Index (ClI) (p
= 0.001) and A Body Shape Index (ABSI) (p = 0.003).

Conclusion

The results of this study indicate that 4 weeks of VR
training, especially combined with INW, improved
selected body composition indices associated with
central obesity in Internet-addicted girls. Furthermore,
improvements in body composition were consistent with
significant increases in VO,max. Notably, a 2-week

combined VR and INW intervention resulted in greater
body composition improvement than 4 weeks of VR
training alone.
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