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Abstract

Objectives: In recent years, the use of smartphones has impacted people's lifestyles and
contributed to postural abnormalities, particularly in the spine. Therefore, the present study
aimed to study the effect of six weeks of corrective exercises on proprioception, head and
shoulder posture, and neck muscle strength in male students who use mobile phones.
Methods: The present study employed a quasi-experimental design with a pretest-posttest
approach and a control group. The statistical population consisted of 34 students (mean age
15.34) from Razan, Iran, who were randomly assigned to two groups of 17 each (experimental
and control). The experimental group's exercise program lasted 6 weeks, consisting of 3
sessions per week (totaling 18) and lasting 1 hour each. During this period, the control group
did not receive any exercise. Before and after the intervention, head forward was measured
using imaging; neck muscle strength was assessed with a dynamometer; neck proprioception
was evaluated with a laser pointer; and shoulder protrusion was measured with a graduated
ruler. The data were analyzed using both correlated and independent t-tests in SPSS.
Results: According to the findings, head forward (P=0.001), shoulder forward (P=0.001),
neck muscle strength (P=0.001), and neck proprioception (P=0.001) improved in the
experimental group after implementing the training protocol. However, no significant
improvement was observed in the control group (P=0.425).

Conclusion: The study demonstrated that the corrective exercise intervention was successful
in improving proprioception, head and shoulder posture, and neck muscle strength in male
students who used mobile phones. Given the high effect size reported for corrective exercises,
it is recommended that this exercise program be utilized to enhance these variables.
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Extended Abstract

Background and Objective

Information technology, particularly mobile phones, has
experienced significant growth since the late 1990s and
has become an integral part of daily life, especially for
adolescents and young people. Although using mobile
phones has numerous benefits, excessive use can have
detrimental physical and psychological effects. Among
these consequences are musculoskeletal disorders
caused by improper posture during prolonged use. One
of these disorders is upper crossed syndrome, which is
accompanied by forward head, increased thoracic arch,
and shoulder slouching, and can lead to chronic neck
pain and reduced quality of life. Reduced neck
proprioception and muscle weakness are other common
complications in this field. Given the high prevalence of
these problems among students and the need to prevent
and treat them, targeted corrective exercises can be
effective in improving neck proprioception, correcting
head and shoulder posture, and strengthening neck
muscles. The present study was conducted with this
objective.

Materials and Methods

The present research followed the protocols of a quasi-
experimental study with a pretest-posttest design and a
control group. The statistical population consisted of
male students aged 13 to 17 years in Razan city, Iran,
who were mobile phone users, selected based on the
inclusion criteria, using a convenience sampling
method, and then randomly divided into two
experimental and control groups. The sample size was
determined to be 34 participants using GPower
software, with a power of 0.80, a significance level of
0.05, and a dropout rate. After obtaining informed
consent and Ethics Committee approval at Razi
University, Iran, pretests were administered to both
groups. The intervention consisted of six weeks of
corrective exercises (three sessions per week, each
lasting 60 minutes) in a gym for the experimental group,
while the control group did not receive any exercise
during this period and continued with their daily
activities. The inclusion criteria involved male gender,
age 13 to 17 years, daily use of mobile phones for at least
3 hours in the past six months, and no musculoskeletal
disorders or history of similar exercise programs.
Exclusion criteria included missing more than two
sessions, injury, or withdrawal from participation.
Standard methods and tools were employed to assess
research variables. Head position in the sagittal plane
was measured using digital imaging with a Canon EOS
250D camera, and the analysis of the cranio-vertebral
angle was performed in Kinovea (version 0.8.15)
software. To assess shoulder protrusion, the anterior
distance of the acromion process to the wall was
measured with a special ruler in a standing position, and
the average of three repetitions was recorded. Neck
muscle strength was assessed using a Baseline Pull-Push
hand-held dynamometer and based on maximum

voluntary isometric contraction (MVIC) in three five-
second repetitions. In addition, a laser pointer mounted
on a light helmet was used to assess neck proprioception.
In this test, joint position error in extension movements
was calculated by removing visual feedback and
averaging three repetitions. All measurements were
performed under standard conditions and by a trained
evaluator.

Results

The results of the paired t-test showed that in the
intragroup comparison, the mean forward head angle in
the intervention group decreased significantly after six
weeks of corrective exercises (from 1.10+2.44 to
1.11+41.40; P=0.001), whereas this change was not
significant in the control group (P=0.188). Moreover,
shoulder posture improved significantly in the
experimental group (P=0.001); however, no change was
observed in the control group (P=0.402). Neck muscle
strength increased significantly in the intervention group
(P=0.001), while no significant change was observed in
the control group (P=0.211). In addition, neck
proprioception also improved significantly in the
intervention group (P=0.001), whereas no difference
was observed in the control group (P=0.452). In the
intergroup comparison, significant differences were
observed between the two groups across all variables,
including forward head angle, shoulder position, neck
muscle strength, and proprioception (P=0.001).
According to the effect size, corrective exercises had a
positive and significant effect on all indicators,
compared to the control group.

Discussion

The findings of the present study indicated that six
weeks of corrective exercises significantly improved the
forward head angle, shoulder posture, neck muscle
strength, and proprioception of male students who used
mobile phones. These results align with previous studies
that have reported the positive effects of corrective
exercises on correcting postural abnormalities, reducing
neck pain, and increasing muscle strength. By
strengthening the deep neck flexors and stretching
shortened muscles, corrective exercises help restore the
muscle length-tension balance, thereby improving head
and shoulder movement and posture. Additionally, these
exercises play a crucial role in promoting proprioception
and postural control by stimulating mechanoreceptors,
enhancing muscle spindle function, and facilitating
neuromuscular adaptations. Improved neck muscle
strength can also be attributed to increased motor unit
recruitment, enhanced neural coordination, and adaptive
changes in muscle and connective tissue. Based on
evidence, corrective exercises are practical not only in
correcting musculoskeletal abnormalities in adolescents
but also in reducing pain, improving motor function, and
enhancing the quality of life of different population
groups. Therefore, implementing such exercises in
educational settings and adolescent health promotion
programs can be a practical and effective approach.




Conclusion

According to the results of the present study, six weeks
of corrective exercises improved head and shoulder
posture, increased neck muscle strength, and enhanced
proprioception in male students who used mobile
phones. These findings suggest that corrective exercises

can serve as a simple, low-cost, and effective
intervention to prevent and correct postural
abnormalities resulting from prolonged mobile phone
use. Therefore, it is suggested that such programs be
implemented in educational and clinical settings to
promote musculoskeletal health in adolescents.
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