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ABSTRACT

Forward head posture (FHP) is a prevalent postural disorder characterized by a
straightened cervical arch, resulting in the head being positioned forward of the body’s vertical line. This
condition has become increasingly common with the rise of computer and mobile device usage. Exercise
therapy is recognized as the most effective treatment for FHP, and incorporating innovative methods like
virtual reality (VR) could enhance its effectiveness by increasing motivation, repetitions, and exercise
duration. This study aims to investigate the impact of virtual reality-based exercise therapy on individuals
with forward head posture.

[VIETEEE In this interventional clinical trial, 50 young adults aged 18 to 29 with FHP were randomly
assigned to two groups. The virtual reality group performed the chin tuck exercise in a game format
using VR glasses, while the control group carried out the same exercise at home without VR assistance.
Key variables, including craniovertebral angle, pain levels, neck disability index, range of motion, and
balance, were assessed before and after the intervention for both groups.

(ST The results indicated that both the chin tuck exercise with VR and the exercise without VR
significantly improved the measured variables (P<0.05). However, there was no significant difference in
the outcomes between the two groups.

[@TEITELRT This study concluded that both conventional exercise therapy and exercise therapy enhanced
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Introduction

orward head posture (FHP) is one of the
most prevalent postural disorders, charac-
terized by the straightening of the cervical
arch and the positioning of the head ante-
rior to the vertical line. Its occurrence in the population is
approximately 66%, and it has become more widespread
with the increased use of computers and mobile devices.
Contributing factors include prolonged improper sitting,
poor muscle flexibility, muscle weakness and imbalance,
and decreased joint mobility. Common treatment mo-
dalities for FHP encompass stability exercises, stretching,
strengthening routines, upper body mobilization, posture
retraining, taping, and lifestyle modifications. Among
these, exercise therapy has emerged as the most effective
intervention. Given that postural disorders develop gradu-
ally, effective treatment requires time and persistence.

Consequently, innovative approaches, such as virtual
reality (VR), can enhance the effectiveness of exercise
therapy by fostering motivation, increasing exercise rep-
etitions, and extending the duration of workouts. VR,
defined as a computer-generated environment designed
to immerse users, can be categorized into 3 types: non-
immersive, semi-immersive, and fully immersive. While
numerous studies have explored the effectiveness of VR
in neurological, orthopedic, and musculoskeletal contexts,
there is a scarcity of research addressing its application in
postural disorders, particularly FHP. Therefore, this study
aims to evaluate the impact of VR-based exercise therapy
on the craniovertebral angle, pain levels, balance, neck
disability index, and neck range of motion.

Methods

This interventional clinical trial included 50 young men
and women, aged 18 to 29, diagnosed with FHP, who met
specified inclusion and exclusion criteria. Participants
were randomly assigned to two groups. The craniover-
tebral angle was measured using photogrammetry, pain
intensity was assessed via a numerical pain scale, the neck
disability index (NDI) was evaluated through a question-
naire, and range of motion (both flexion and extension)
was recorded with a goniometer. Additionally, static and
dynamic balance were assessed before the intervention
in both groups. In the VR treatment group, participants
performed the chin tuck exercise in a game format using
VR glasses, while the control group executed the same
exercise at home without VR assistance.
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Both groups engaged in their respective exercises over
a period of four weeks, three times per week. Following
the treatment sessions, pre-intervention assessments were
repeated, and results were analyzed using SPSS version
20 software.

Results

Within-group comparisons revealed significant im-
provements in all measured variables, except for static
balance with eyes open (P>0.05), in both the VR and con-
trol groups (P<0.05). The Mann-Whitney test indicated
no statistically significant differences between the two
groups across any of the dependent variables, suggesting
that the treatment effects were comparable in both set-
tings (P>0.05).

Conclusion

The findings indicate that both exercise therapy (chin
tuck exercise) alone and the combination of exercise
therapy with VR gaming significantly improved the cra-
niovertebral angle, neck range of motion, pain intensity,
static balance with eyes closed, dynamic balance, and
neck disability. However, there was no significant en-
hancement in static balance with eyes open. While it was
anticipated that the VR group would exhibit greater im-
provements, the differences between the two groups were
not statistically significant. Future research with a broader
variety of games and extended treatment durations is rec-
ommended to further explore the potential benefits of VR
in managing FHP.
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16. Kolmogorv-Smirnov

17.Levene's test

18. Independent-Samples T Test

19. Paired sample t test

20. Analysis of Covariance (ANCOVA)
21. Mann-Whitney

22. Wilcoxon

23. Shapiro-Wilk
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